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DESCRIPTION 

IDENTIFICATION METHOD OF APPARATUS TO BE RECALLED AND 
HEATING METHOD 

5 Technical Field 

The present invention relates to an identification method of 
apparatuses to be recalled and a heating method, especially to an 
identification method of apparatuses to be recalled and a heating 
method in the case of using information items stored in each 
10 integrated circuit (IC) tag. 

Background Art 

A method for writing, in an IC tag that is set on a 
printed-circuit board, information items for identifying 
15 components mounted on a printed-circuit board or a mounter by 
which the components are mounted has been proposed 
conventionally (for example, refer to Japanese Laid-Open Patent 
application No. 7-321492 publication). This method of reading 
the information items stored in the IC tag enables acquiring the 
20 manufacturing control information of the printed-circuit board, the 
quality information of the components and the like so as to ensure 
the traceability. 

However, once a printed-circuit board is installed in a 
product and set at a house or the like, it is practically impossible to 
25 trace the manufacturing control information and the like 
concerning the printed-circuit board today even in the case where 
the information items for identifying those components or the 
mounter is written in the IC tag. Therefore, it is difficult to know, 
at home, which printed-circuit board is used for a product. 
30 Therefore, in the case where household electrical appliances 

that have already been in the market need to be replaced by new 
products and some household electrical appliances are to be 
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recalled, there is a problem that the recall must be notified by 
newspaper advertisement or the like only. 

In addition, it is preferable to use the information items 
written in the IC tag for the heating control of various objects. 
5 The present invention is conceived in order to solve the 

above-mentioned problem, and an object of this invention is to 
provide convenient methods where IC tags are used for identifying 
locations of objects such as products to be recalled or objects to be 
heated and controlled. More specifically, the primal object is to 

10 provide a method for identifying appliances to be recalled that 
enables identifying locations of products to be recalled, and the 
secondary object is to provide a heating method that enables 
performing heating control on various objects based on the 
information items written in the IC tags. 

15 v 
Disclosure of Invention 

In order to achieve the above-mentioned objects, the 
method for identifying appliances to be recalled in the present 
invention includes: collecting information items stored in an 

20 integrated circuit (IC) tag attached to an apparatus via a 
communication network; checking the collected information items 
with respectively corresponding information items related to the 
apparatus to be recalled; and identifying the apparatus to be 
recalled, among apparatuses, to each of which an IC tag is 

25 attached, based on a checking result and one of the information 
items which indicates a sending source stored in the IC tag. 

In this method, the information items stored in the IC tag of 
an appliance is collected and used for checking whether the current 
appliance is the appliance to be recalled so as to identify whether 

30 the current appliance is the appliance to be recalled. Therefore, 
unlike the conventional method, it is possible to automatically 
identify the locations of the appliances to be recalled without 
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making any recall notification of appliances by using newspaper 
advertisement or the like. 

Preferably, the above-mentioned method for identifying 
appliances to be recalled further includes a display step causing 
5 the appliance to display, on its display unit, the notification that it 
is the appliance to be recalled in the case where the appliance that 
is identified as the appliance to be recalled in the above-mentioned 
identification step has a display unit. 

Causing the appliance to display, on its display unit, the 
10 notification that it is the appliance to be recalled enables the user 
to immediately know that the appliance in use is the appliance to 
be recalled. This facilitates the recall of the appliances. 

A heating method in another aspect of the present invention 
is a heating method for heating an object using different heating 
15 ways that are set for respective areas. An IC tag where heating 
ways for the respective areas are stored is attached to the object, 
and the heating method includes a reading step of reading the 
heating ways for the respective areas from the IC tag and a heating 
step of heating the object using the different heating ways for the 
20 respective areas according to the read heating ways that are set for 
the respective areas. 

A different heating method can be used for heating each 
object placed on each area. Therefore, in the case where the 
object is a printed-circuit board where components are mounted, it 
25 is possible to change the temperature in a reflow oven according to 
the heat characteristic of a component, which makes it possible to 
avoid a phreatic explosion triggered by a heated component. In 
addition, it is possible to use a solder which includes little lead in 
the case of a component with a high heat resistance temperature, 
30 which has an effect of being environmentally friendly. 

Note that the present invention can be realized not only as a 
method including these steps but also as an apparatus having units 
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corresponding to these characteristic steps. Also, the present 
invention can also be realized as a program for causing a computer 
to execute these steps. In addition, such program can be 
distributed via a recording medium such as a CD-ROM and the like 
5 or a communication medium such as the Internet. 

As explained up to this point, the present invention enables 
automatically identifying the locations of the apparatuses to be 
recalled without making any recall notification of appliances by 
using newspaper advertisement and the like. Therefore, it is 

10 possible to realize an efficient recall of the appliances. 

Also, a different heating method can be used for heating 
each object placed on each area. Therefore, changing the 
temperature in a reflow oven according to the heat characteristic of 
a component makes it possible to avoid a phreatic explosion 

15 triggered by a heated component mounted on a printed-circuit 
board or use a solder with little lead on a printed-circuit board. 

Also, the present invention is highly practical because it 
enables identifying the locations of the appliances to be recalled 
based on the information items stored in the IC tags and surely 

20 recalling the appliances. Also, a different heating method can be 
used for heating each object placed on each area, which makes it 
also possible to use a solder with little lead, and thus the present 
invention contribute to be highly environmentally friendly. 

25 Further Information about Technical Background to this 
Application 

The disclosure of Japanese Patent Application No. 
2003-343076 filed on October 1st, 2003 including specification, 
drawings and claims is incorporated herein by reference in its 
30 entirety. 

Brief Description of Drawings 
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These and other objects, advantages and features of the 
invention will become apparent from the following description 
thereof taken in conjunction with the accompanying drawings that 
illustrate a specific embodiment of the invention. In the 
5 Drawings: 

FIG. 1 is a diagram showing the structure of the system of 
identifying apparatuses to be recalled in a first embodiment of the 
present invention; 

FIG. 2A and 2B are diagrams for respectively explaining an 
10 IC tag attached to an air conditioner; 

FIG. 3 is a diagram showing the circuit structure of an IC tag 
reader and writer, and the circuit structure of the IC tag; 

FIG. 4 is a block diagram showing the hardware structure of 
the recall database apparatus; 
15 FIG. 5 is a diagram showing the outline structure of the 

mounting system for mounting electric components on a 
printed-circuit board; 

FIG. 6 is an external view of a mounter; 

FIG. 7 is a plan view showing the main structure of the 
20 mounter; 

FIG. 8A to 8D are diagrams respectively showing an example 
of an electric component mounted on a printed-circuit board; 

FIG. 9 is a diagram showing an example of a component 
cassette; 

25 FIG. 10 is a flow chart of processing for identifying products 

to be recalled performed by a recall database apparatus; 

FIG. 11 is a diagram for showing an example of the 
information items related to products to be recalled, the 
information items being stored in the database unit; 
30 FIG. 12 is a diagram showing inside a reflow oven in a 

second embodiment of the present invention; 

FIG. 13 is a diagram showing an example of the information 
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items stored in the IC tag; 

FIG. 14 is a function block diagram showing the hardware 
structure of the reflow oven; 

FIG. 15 is a block diagram showing another structure of the 
system of identifying appliances to be recalled; 

FIG. 16 is an external view of the system of identifying cars 
to be recalled using an electronic toll collection system (ETC); 

FIG. 17 is a flow chart the processing of identifying a 
printed-circuit board to be recalled by the recall database 
apparatus; 

FIG. 18 to 21 are diagrams respectively showing an example 
of information items related to products to be recalled stored in a 
database unit; 

FIG. 22 is a diagram of inside a reflow oven; and 
FIG. 23 is a function block diagram showing the hardware 
structure of the reflow oven shown in FIG. 22. 

Best Mode for Carrying Out the Invention 

(First Embodiment) 
20 The system of identifying appliances to be recalled in the 

first embodiment of the present invention will be explained below 
with reference to figures. 

<system of identifying apparatuses to be recalled> 

FIG. 1 is a diagram showing the structure of the system of 

25 identifying apparatuses to be recalled. The system for identifying 
apparatuses to be recalled 30 is the system for identifying 
household electric appliances to be recalled, including household 
appliances 38 to 46 (an air conditioner 38, an electric oven 40, a 
television receiving set 42, a refrigerator 44, a washing machine 

30 46) that are set in a house 32, an IC tag reader and writer 34 and 
a recall database apparatus 37 that is connected to the IC tag 
reader and writer 34 placed in each house 32 via the Internet 36. 
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An IC tag 48 is attached to household electric appliances 38 
to 46 that are set in the respective houses 32. Each IC tag 48 
includes the information items related to each product at the time 
when it is manufactured (such as a product name, a model, a 
5 manufacturing date, a serial number, the names of components in 
use, the lot number of the components in use, the name of the 
manufacturing plant where the components in use are 
manufactured). These information items are read out by the IC 
tag reader and writer 34 and sends to the recall database 
10 apparatus 37 via the Internet 36. 

FIG. 2A and 2B are diagrams for respectively explaining the 
IC tag 48 attached to the air conditioner 38. As shown in FIG. 2A, 
all the information items at the time of manufacturing the air 
conditioner 38 may be written in an IC tag 48 and then the IC tag 
15 48 may be attached to the air conditioner 38 itself. Also, as shown 
in FIG. 2B, the IC tag 48 may be attached to the printed-circuit 
board 52 that is installed inside the air conditioner 38, and then the 
information items related to it may be read out. Note that other 
household apparatuses 40, 42, 44 and 46 can have a similar 
20 structure. 

<IC tag reader arid writer> 

FIG. 3 is a diagram showing the circuit structure of the IC 
tag reader and writer 34 and the circuit structure of the IC tag 48. 
The IC tag reader and writer 34 includes a modem 64 that is 
25 connected to the alternating-current power supply 62, a control 
unit 66, an interface unit 68 and an antenna 70. 

The modem 64 is a circuit for communicating with the IC tag 
48 via the antenna 70. It sends power carrier electric radiation to 
the IC tag 48 and receives the information items related to the 
30 components that are sent from the IC tag 48. In other words, the 
modem 64 generates a power carrier electric radiation of a radio 
frequency (RF) such as 13.56 MHz while receiving a control code 
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outputted from the control unit 66, converts the signal into a power 
carrier electric radiation, and sends it via the antenna 70. Also, 
the modem 64 sends the component information items that should 
be written in the IC tag 48 via the antenna 70. 
5 The control unit 66 controls the modem 64 to send the power 

carrier electric radiation or stop sending the power carrier electric 
radiation, and the control unit 66 outputs the component 
information items received by the modem 64 to outside via the 
interface 68. 

10 The IC tag 48 includes an antenna 72, a modem 74, a power 

generation unit 76 and a logic memory 78. The logic memory 78 
stores component information items. 

The electric generation unit 76 receives the power carrier 
electric radiation sent from the IC tag reader and writer via the 

15 antenna 72 according to an electromagnetic induction type or an 
electromagnetic coupling type and generates an induced electric 
power with a high frequency. The electric power generation unit 
76 further not only commutes the induced electric power but also 
smoothes the voltage of the commuted induced electric power at 

20 constant value, stores a direct-current power, and keeps supplying 
the generated direct-current power to the modem 74 and the logic 
memory 78 while the antenna 72 receives the power carrier electric 
radiation. 

The modem 74 modulates the component information items 
25 stored in the logic memory 78 into an electric radiation and outputs 
the modulated electric radiation to outside via the antenna 72. 
Note that any modulation method such as an amplitude shift keying 
(ASK) and a frequency-shift keying (FSK) can be used as long as 
the modulation method matches the demodulation method in the 
30 modem 64 of the IC tag reader and writer 34. The modem 74 
demodulates the component information items sent from the IC 
tag reader and writer 34 and writes the component information 
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items to the logic memory 78. 
<recall database apparatus> 

FIG. 4 is a block diagram showing the hardware structure of 
the recall database apparatus 37. The recall database apparatus 
5 37 is an apparatus for identifying products to be recalled in the 
household electric apparatuses 38 to 46 that are set in each house 
32, including a calculation control unit 82, a display unit 84, an 
input unit 86, a memory unit 88, a unit for storing recall product 
identification program 90, a communication interface (I/F) unit 92 

10 and a database unit 94. The recall database apparatus 37 may be 
set at the manufacturer of each product or various organizations 
such as a trade association. 

The calculation control unit 82 is, for example, a central 
processing unit (CPU) or a numeric processor and the like. The 

15 calculation control unit 82 loads, according to an instruction from a 
user, a program necessary for the memory unit 88 from the unit for 
storing recall product identification program 90 so as to execute 
the program and controls components 84 to 94 according to the 
execution result. 

20 The display unit 84 is, for example, a cathode-ray tube 

(CRT) or a liquid crystal display (LCD), and the input unit 86 is, for 
example, keyboards or a mouse. These units are used for, for 
example, enabling an operator to communicate with the recall 
database apparatus 37 under the control by the calculation control 

25 unit 82. 

The communication I/F unit 92 is, for example, a local area 
network (LAN) adapter or the like. The communication I/F unit 92 
is used for communication between the recall database apparatus 
37 and respective IC tag readers and writers 34 that are set in 
30 respective houses 32. 

The memory unit 88 is, for example, a random access 
memory (RAM) that provides a work area for the calculation control 
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unit 82. The unit for storing recall product identification program 
90 is, for example, a hard disc storing a program for identifying a 
product to be recalled by which a function of the recall database 
apparatus 37 is realized. 
5 The database unit 94 is, for example, a hard disc storing 

recall product information 96 on the product to be recalled (such as 
manufacturing periods and the manufacturer names of the 
components in use) and the like, 
information items written in the IC tag> 

10 The information items such as the information items related 

to the respective household appliances 38 to 46, the information 
items related to the units included in the respective household 
appliances 38 to 46 or the information items related to the 
components included in the respective units are written in the 

15 respective IC tags 48 of the above-mentioned household 
appliances 38 to 46 or the respective IC tags 48 of the 
printed-circuit boards 52. 

For example, the information items related to each of the 
household appliances 38 to 46 include the manufacturer name of 

20 the household appliance, a -manufacturing number, a 
manufacturing period and the like. These information items are, 
for example, stored in the IC tags 48 that are set at corresponding 
household appliances 38 to 46. 

Also, the information items related to the units included in 

25 each of the household appliances 38 to 46 include the 
manufacturer name of the unit such as a printed-circuit board, a 
product number, a lot number and the period when the unit is set 
up. Note that, taking an example where the household appliance 
is the air conditioner 38, a unit except the printed-circuit board 

30 may be a compressor or a piping unit. Note that these information 
items are stored in, for example, the IC tags 48 that are 
respectively set at the corresponding household appliances 38 to 
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46. 

Also, taking an example where the unit is the printed-circuit 
board 52, the information items related to the components 
included in each of the units includes the later-listed information 
5 items (1) to (9). These information items are written in, for 
example, the IC tag 48 that is set at a printed-circuit board 52. 
Note that, when a unit is manufactured, the manufacturing 
information of the unit is written in the IC tag 48 that is set at a 
part other than the printed-circuit board 52 in the unit. 
10 (1) items of misregistration information in printing, 

spreading glue and mounting components and the like 

(2) information items related to a manufacturing method 
executed by a process apparatus such as items of temperature 
information and various items of concentration information of 

15 nitrogen 

(3) items of quality information such as the manufacturer 
name of a component, a lot number, a manufacturing period, a type, 
a product number, a composition, a size, a color and a heat 
characteristic (such as a heat resistant temperature and a 

20 temperature acceleration) 

(4) items of operation information such as the name of 
manufacturing plant, a mounter name, an operator name and a 
manufacturing date 

(5) items of quality control information such as the 
25 operating ratio of each mounter, the pick-up rate of each 

component, the mounting rate of each component, various kinds of 
error rates, component supply information, the information related 
to the pick-up nozzle in use, the information related to the camera 
in use, the information related to the head in use, the information 
30 related to the cassette in use and tact time 

(6) items of quality information such as control value 
information related to a material that deteriorates with age: 
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information items such as the processing time which starts from 
the time when the later-explained solder printer 102 prints a cream 
solder and finishes at the time when the solder is fixed in the 
later-explained reflow oven 109 or the processing time which 
starts from the time when glue is spread in the later-explained glue 
dispenser 104 and finishes at the time when the spread glue is 
solidified in the later-explained glue curing oven 108. 

(7) information items related to a printed-circuit board such 
as a material, a manufacturing period, the distortion information 
obtained from CAD data, the information related to locations where 
components are mounted, the information related to mounting 
support pins, a heat characteristic and the names of the integrated 
products 

(8) information items related to a solder such as the product 
number, the lot number, the composition and the heat 
characteristic 

(9) information items related to glue such as the product 
number, the lot number, the composition and the heat 
characteristic 

(10) information items related to a printed-circuit board 
such as the name, the serial number, the manufacturing date and 
the lot number; and information items related to a product such as 
the name, the serial number, the manufacturing date and the lot 
number 

information item writing in the IC tag on a printed-circuit board> 
The above-mentioned information items are written in the IC 
tag 48 in the process of manufacturing products. Information 
writing in the IC tag 48 at the time of mounting electric 
components on a printed-circuit board 52 will be explained below. 

FIG. 5 is a diagram showing the outline structure of the 
mounting system of mounting electric components on the 
printed-circuit board 52. This mounting system is the system for 
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mounting electric components on the printed-circuit board 52 and 
writing manufacturing control information and the like in the IC tag 
48 that is set on the printed-circuit board 52, and the mounting 
system includes a solder printer 102, a glue dispenser 104, a 
component mounter 106, a glue curing oven 108 and a reflow oven 
109. 

The printed-circuit board 52 is sent according to the order 
indicated by arrows in the figure, and respective apparatuses 
execute processing of the printed-circuit board 52 in order. 

The solder printer 102 prints a cream solder on the 
printed-circuit board 52 and writes the information items related to 
a solder such as the composition and the heat characteristic in the 
IC tag 48. 

The glue dispenser 104 spreads glue for gluing electric 
components to the printed-circuit board and writes the information 
items related to the characteristics of the glue such as the 
composition and the heat characteristic, and the items of 
information misregistration in spreading glue in the IC tag 48. 

The mounter 106 mounts electric components on the 
printed-circuit board 52 and writes component information items 
such as the manufacturer name of the mounted electric 
components or quality control information and the like such as the 
information items related to the camera and the nozzle in use in 
the IC tag 48. The mounter 106 will be explained in detail later. 

The glue curing oven 108 hardens the glue spread by the 
glue dispenser 104 by using heat and writes the information items 
related to the temperature at the time of heating in the IC tag 48. 

The reflow oven 109 melts the solder spread by the solder 
printer 102 and then solidifies the melted solder so as to fix the 
electric components and writes the information items related to the 
temperature at the time of fixation in the IC tag 48. 

The processing explained up to this point enables mounting 
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electric components on the printed-circuit board 52 and writes the 
quality information, quality control information and the like at the 
time of mounting in the IC tag 48 that is set on the printed-circuit 
board 52. 
<mounter 106> 

Next, the mounter 106 included in the mounting system 
shown in FIG. 5 will be explained in detail. 

FIG. 6 is an external view of the mounter 106. 

The mounter 106 is equipped with two sub stages (a front 
stage 110 and a rear stage 120) that operate simultaneously and 
independently of one another, or in concert, or even alternately. 
Each of these stages 110 and 120 is a perpendicular robotic 
mounting stage and includes two component supplying units 115a 
and 115b, a line gang pickup head 112, an XY robot 113, a 
component recognizing camera 116, a tray supplying unit 117 and 
an IC tag reader and writer 34. The component supplying units 
115a and 115b are each made up of an array of up to 48 component 
feeders 114 that store component tapes. The line gang pickup 
head 112 has 10 pickup nozzles (hereafter simply "nozzles") that 
can pick up a maximum of 10 components from the component 
feeders 114 and mount them onto the printed-circuit board 20. 
The XY robot 113 moves the line gang pickup head 112. The 
component recognizing camera 116 investigates the picked-up 
state of the components that have been picked up by the line gang 
pickup head 112 in two or three dimensions. The tray supplying 
unit 117 supplies tray components. The IC tag reader and writer 
34 reads the information items stored in the IC tag 48 and writes 
the information items in the IC tag 48. The IC tag 48 is attached 
to the reel on which the component tape is wound up. Each of the 
stages mounts components on the printed-circuit board 
independently from (in parallel with) the other stage. 

In this specification, the expression "component tape" refers 
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to a tape (a carrier tape) in which a number of the same type of 
components have been arranged, with such tape being supplied 
from a reel (a supply reel) or the like around which the tape has 
been wound. Component tapes are usually used to supply 
relatively small components called "chip components" to a mounter. 
However, during the optimization process, a "component tape" 
refers to data that specifies a group of components of the same 
type that are assumed to have been arranged on a virtual tape). 
In the process called "component division", a group of components 
of the same type (that would potentially be arranged on a single 
component tape) are divided between a plurality of component 
tapes. Note that "component type" indicates the type of the 
electric components such as a resistance and a capacitor. 

Note that components supplied by a component tape are 
sometimes called "taped components". 

In more detail, the mounter 106 is a mounting device that 
includes the functions of both a mounting device commonly called 
a high-speed mounter and a mounting device called a 
multi-function mounter. A high-speed mounter is a device that is 
capable of mounting electronic components that are 10mm or 
smaller in around 0.1 seconds, while a multi-function mounter is a 
device that can mount large electronic components that are 10mm 
or larger, irregularly shaped components like switches and 
connectors, and IC components like Quad Flat Package (QFP) or 
Ball Grid Array (BGA) components. 

In short, the mounter 106 is designed so as to be able to 
mount almost all types of electronic components from 0.6mm by 
0.3mm chip resistors to 200mm connectors, with a production line 
being formed by arranging the required number of mounters 106 in 
a line. 

<structure of the mounter> 

FIG. 7 is a plan view showing the main structure of the 
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mounter 106. 

A shuttle conveyor 118 is a moving table (a collection 
conveyor) on which a component taken from the tray supplying 
unit 117 is placed and which is moved to a predetermined position 
5 where the line gang pickup head 112 can pick up components from 
the shuttle conveyor 118. A nozzle station 119 is a table on which 
interchangeable nozzles corresponding to various sizes of 
components are positioned. 

The component supplying units 115a and 115b included in 

10 each stage 110 (or 120) are provided on the left and right sides of 
the component recognizing camera 116. The line gang pickup 
head. 112 picks up components from the component supplying unit 
115a or 115b, passes by the component recognizing camera 116, 
and then repeats an operation whereby the line gang pickup head 

15 112 moves to a mounting location on the printed-circuit board 20 
and mounts one of the picked-up components. The "mounting 
location" is the address point on the printed-circuit board at which 
a component should be mounted. There is a case where the 
same-kind component is mounted at a different mounting location. 

20 The total number of pieces of components arrayed on the 
component tape concerning the same-kind component (or the total 
number of mounting locations) matches the number of components 
of the kind (the total number of components to be mounted). 

In this specification, one iteration of the repeated series of 

25 processes where the line gang pickup head 112 picks up, 
transports, and mounts components and the group of components 
handled in such iteration are both referred to as a "task". As one 
example, when the line gang pickup head 112 has ten nozzles, the 
maximum number of components that can be mounted by a single 

30 task is ten. It should also be noted that a "pickup operation" 
refers to all of the operations performed from when the head starts 
to pick up components to when the line gang pickup head 112 
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transports the components. In this specification, a pickup 
operation refers not only to when ten components are picked up by 
to the line gang pickup head 112 with a single nozzle stroke (a 
raising and lowering of the line gang pickup head 112), but also 
5 when ten components are picked using several nozzle strokes. 

One or two IC tag readers and writers 34 are set at each sub 
stage 110 (or sub stage 120). The IC tag reader and writer 34 
sends electric radiation of a predetermined frequency including a 
read out command to the IC tag 48 and receives, from the IC tag 48, 

10 the electric radiation of a predetermined frequency including the 
information items stored in the IC tag 48. The direction of the 
electric radiation that is received by the two IC tag reader and 
writer 34 determines the location of the IC tag 48. 

Also, the IC tag reader and writer 34 writes, in the IC tag 48 

15 on the printed-circuit board 52, the operating ratio of the mounter 
106, the items of manufacturing control information such as the 
component pick-up rate, the information items such as a 
manufacturer name of the mounted components. 

The circuit structure of the IC tag reader and writer 34 is the 

20 same as the one that has already been explained with reference to 
FIG. 3, detailed explanation on it will not be repeated here. 

FIG. 8A to 8D are diagrams respectively showing an example 
of the electric components that are mounted on the printed-circuit 
board 52, the electric components 202a to 202d that are shown as 

25 FIG. 8A to 8D respectively are mounted on the printed-circuit 
board 52. FIG. 9 is a diagram showing an example of the 
component cassette 114. The component cassette 114 is supplied 
to a user in a form of a component tape with the predetermined 
number of components wound up by a supply reel 216. The 

30 component tape is made by storing these various kinds of electric 
component chips 202a to 202d shown as FIG. 8A to 8D in storage 
concave parts 212a that are formed on the carrier tape 212 in 
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series at a certain interval and attaching a cover tape 214 on the 

electric component chips. Note that the form of a part where an 
electric component is stored is not limited to a concave. An IC tag 
48 is attached to the supply reel 216, and the following information 
5 items are stored in the IC tag 48: the items of manufacturing 
information such as the name of the taped components, a head 
count, the name of manufacturer, the name of manufacturing plant, 
the manufacturing date and the lot number; and the information 
items related to the size of the component, the width of the 

10 component cassette 114 to which the carrier tape 212 is attached, 
the pitch of the storage concave part 212a. These information 
items are written in the IC tag 48 on the printed-circuit board 52 at 
the time of mounting components. Note that an adhesive tape or 
a paper tape where components are glued so as to be fixed may be 

15 used instead of the carrier tape 212 shown in FIG. 9. 
<recall product identification processing> 

FIG. 10 is a flow chart of recall product identification 
processing by the recall database apparatus 37. It is assumed 
that there arises a need to exchange a television receiving set 42 

20 with a new product, and the television receiving set 42 becomes a 
product to be recalled. 

The recall database apparatus 37 instructs the IC tag reader 
and writer 34 that is set at each house 32 to read the information 
items stored in the IC tag 48 of the television receiving set 42 via 

25 the Internet 36 (S2). The IC tag reader and writer 34 sends the 
read information items to the recall database apparatus 37. 
Therefore, the recall database apparatus 37 receives the 
information items (S4). The recall database apparatus 37 checks 
the received information items with the recall product information 

30 96 stored in the database unit 94 (S6). In other words, the recall 
database apparatus 37 checks whether the television receiving set 
42 corresponding to the received information is the product to be 
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recalled. 

For example, the recall product information 96 shown in FIG. 
11 is registered in the database unit 94. The recall product 
information 96 indicates products to be recalled are: the television 
5 receiving sets 42 that were manufactured at the "Nara plant" 
during the period of "January 1st to December 31st, 2000" and 
include a component manufactured by "A" with a component 
number of "123" during the period of "February 3rd to October 1st, 
1999". In the case where these information items match the 

10 information items stored in the IC tag 48 of the television receiving 
sets 42, the television receiving sets 42 are identified as the 
products to be recalled, and the locations of the television 
receiving sets 42 to be recalled are identified based on the sending 
sources of these information items (S8). For example, it is 

15 possible to identify the locations (such as a telephone number and 
an address) based on network IDs and the like that are attached to 
the IC tags 48. This makes it possible to identify which houses 
have a television receiving set 42 to be recalled. Note that the IC 
tag 48 holds information items other than the information items 

20 shown in FIG. 11 (such as the manufacturer name and the product 
number of the television receiving set 42, the period of mounting 
components), and the television receiving sets 42 may be 
identified based on these information items. 

After that, the recall database apparatus 37 sends, to the IC 

25 tags 48 of the television receiving sets 42, an instruction for 
displaying a notification indicating the television receiving set 42 is 
the product to be recalled on the display screen of the television 
receiving set 42 identified by the network ID via the IC tag reader 
and writer 34 (S10) and finishes the processing. The television 

30 receiving set 42 that received the instruction displays the recall 
notification on its display screen so as to notify the user of the 
recall. 
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Note that the display processing (S10) is not performed in 

the case where the product to be recalled is a household appliance 
that does not have any display unit such as a refrigerator 44. 

As explained up to this point, in this embodiment, the 
information items stored in the IC tag 48 of a product is collected 
using the IC tag reader and writer 34 that is set at each house so 
as to judge whether the product is the one to be recalled and 
identify the location of the product to be recalled. Therefore, 
unlike the conventional way, it is possible to collect products to be 
recalled efficiently, without notifying users of the recall using a 
newspaper advertisement or the like. 

(Second Embodiment) 

Next, the reflow oven in the second embodiment of the 
present invention will be explained with reference to figures. 

FIG. 12 is a diagram of inside the reflow oven. The reflow 
oven 109 houses the printed-circuit board 52, adds heat to the 
printed-circuit board 52 so as to melt the solders of the electric 
components 132 to 136 that are mounted on the printed-circuit 
board 52 and then cools them down so as to fix the electric 
components 132 to 136 on the printed-circuit board 52. 

However, the electric component has a heat characteristic 
such as a heat resistance temperature and a temperature 
acceleration. Therefore, in the case where the temperature inside 
the reflow oven 109 rises rapidly, a component may cause a 
phreatic explosion. The temperature inside a conventional reflow 
oven is kept constant because there is a need to keep the 
temperature inside the reflow oven high in order to use solders 
with little lead. Therefore, the temperature inside the reflow oven 
must be set at a temperature that is suitable for the electric 
component which has a lowest heat resistance temperature and 
also the types of solders and the like must be selected suitably. 
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For this reason, there are cases where solders with high lead 

content must be used. 

The reflow oven 109 in the embodiment is different from the 
conventional one in that it can change its inside temperature 
5 locally. 

An IC reader and writer 34 is attached to the reflow oven 109, 
and the information items of the electric components 132 to 136 
that are mounted on the printed-circuit board 52 are read out from 
the IC tag 48 that is set on the printed-circuit board 52. 

10 FIG. 13 is a part of the information items that are stored in 

the IC tag 48, the information items including the names of 
components, the heat resistant temperatures, the temperature 
accelerations and the mounting locations of these components. 
As an example of the component whose component name is 

15 "0603CR", its heat resistant temperature is 200°C, its temperature 
acceleration is 1.5 0 C/s 2 , the coordinate x, the coordinate y and the 
rotation angle d are 10mm, 10mm, and 20° respectively. 

FIG. 14 is a functional block diagram showing the hardware 
structure of the reflow oven 109. The reflow oven 109 includes an 

20 IC tag reader and writer 34 that reads out the information items 
stored in the IC tag 48, a microwave control unit 142 that controls 
the direction or the strength of the microwave based on the read 
information items, and a microwave generation unit 144 that 
generates the microwave and heats each of the electric 

25 components 132 to 136 using a temperature suitable for each of 
the electric components according to the control by the microwave 
control unit 142. 

The microwave control unit 142 identifies the locations of 
the electric components 132 to 136 based on the information items 

30 shown in FIG. 13 and performs a control for generating microwave 
that satisfies conditions of the heat resistant temperature and the 
temperature acceleration. 
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Note that the technique for locally irradiating the microwave 

is disclosed in, for example, the Japanese Laid-Open Patent 
application No. 10-325546 publication, ""news release" [online], 
September 2nd, 2003, [searched on September 8th, 2003], the 
5 I nter net < URL: http://www.sharp.co.jp/corporate/news/030902-l. 
html>." 

As explained up to this point, in this embodiment, it is 
possible to adjust a temperature inside the reflow oven to a 
temperature that is suitable for each of the components according 

10 to its heat characteristic, which eliminates the possibility that an 
electric component causes a phreatic explosion. Also, as a solder 
with little lead can be used for an electric component with a high 
heat resistant temperature, there is an effect of being 
environmentally friendly. 

15 The system for identifying appliances to be recalled and the 

reflow oven in the present invention have already been explained 
based on the embodiment, but the present invention is not limited 
to this embodiment. 

For example, in the first embodiment, as shown in FIG. 15, 

20 it is possible to set a modem 182 inside the house 32, use a wired 
system in order to communicate with the household appliances 38 
to 46, and use a telephone line in order to connect to the Internet 
36. In this case, an IC tag reader and writer (not shown in any 
figure) is set at each of the household appliances 38 to 46 so that 

25 each of the IC tag reader and writer can read the information items 
stored in the IC tag 48 in each of the household appliances 38 to 46 
and send the information items to the recall database apparatus 37 
via the modem 182. 

Also, household appliances are the products to be recalled in 

30 the explanation of the first embodiment, but the products to be 
recalled are not limited to household appliances, that is, they may 
be other products. For example, the products to be recalled may 
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be cars. FIG. 16 is an external view of the system for identifying 

the cars to be recalled using an electronic toll collection system 
(ETC). As shown in FIG. 16, an IC tag 48 is attached to a car 174 
and, the IC tag 48 including various kinds of information items at 
the time of manufacturing the car 174. Also, an IC tag reader and 
writer 34 is set at an ETC gate 172 so that the information items 
stored in the IC tag 48 of the car 174 can be read out every time a 
car 174 passes through the ETC gate 172. The read information 
items are sent to the recall database apparatus that is not shown in 
any figure and receives a judgment whether it is the product to be 
recalled. Note that the location where an IC tag reader and writer 
is set is not limited to the ETC gate 172, an IC tag reader and writer 
34 may be set at a traffic signal, a speed detector, a number plate 
reader and the like. 

In addition, an object to be recalled may be a printed-circuit 
board 52 that is installed in an apparatus instead of an apparatus 
itself. FIG. 17 is a flow chart of processing for identifying a 
printed-circuit board to be recalled performed by a recall database 
apparatus. 

The recall database apparatus 37 sends an instruction, to 
the IC tag reader and writer 34 set at each house 32 via the 
Internet 36, of reading the information items stored in the IC tag 
48 of the printed-circuit boards 52 installed in respective 
apparatuses 38 to 46 (S22). The IC tag reader and writer 34 
sends the read information items to the recall database apparatus 
37. In this way, the recall database apparatus 37 receives the 
information items (S24). The recall database apparatus 37 
checks the received information items with the recall product 
information 96 stored in the database unit 94 (S26). In other 
words, the recall database apparatus 37 examines whether the 
printed-circuit boards 52 corresponding to the received 
information items are the printed-circuit boards to be recalled or 
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not. 

For example, the recall product information 96 shown in FIG. 
18 is registered in the database unit 94. In other words, the 
printed-circuit board 52 whose product number is "532C" and 
whose lot number is M 1618" is determined as the printed-circuit 
board to be recalled, and in the case where these information items 
match the respectively corresponding information items stored in 
the IC tag 48 of the printed-circuit board 52, the location of the 
printed-circuit board 52 to be recalled is identified based on the 
sending source of the information item (S28). Note that some lot 
numbers of printed-circuit boards are assigned by a manufacturer 
of the printed-circuit boards 52 and the others are assigned by a 
manufacturer of a mounter that mounts components on a 
printed-circuit boards 52, and it is also possible to identify a 
printed-circuit boards 52 to be recalled using these lot numbers 
assigned in both ways or in either way. 

Also, recall product information 96 shown in FIG. 19 may be 
registered in the database unit 94. In other words, the 
printed-circuit board 52 on which a component whose product 
number is "125A" and whose lot number is "38278" is mounted is 
the printed-circuit board to be recalled. In the case where these 
information items match the respectively corresponding 
information items stored in the IC tag 48 of the printed-circuit 
board 52, the printed-circuit board 52 is identified as the 
printed-circuit board to be recalled and the location of the 
printed-circuit board 52 to be recalled may be identified based on 
the sending source of the information item. 

In addition, recall product information 96 shown in FIG. 20 
may be registered in the database unit 94. In other words, the 
printed-circuit board 52 on which a component whose product 
number is "241B" is mounted and satisfies the following conditions 
at the time of mounting the component is the printed-circuit board 
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52 to be recalled. These conditions at the time of mounting a 

component is: the head number used at the time of mounting is 
"H204"; the pick-up nozzle number in use is "N335"; the tact time 
is "not more than 0.01 second; the cassette number in use is 
"C384"; and the camera in use is "CMR849". In the case where 
these conditions and the component number match the 
respectively corresponding information stored in the IC tag 48 of 
the printed-circuit board 52, the printed-circuit board 52 is 
identified as the printed-circuit board to be recalled, and the 
location of the printed-circuit board 52 to be recalled may be 
identified based on the sending source of the information item. In 
this way, identifying the printed-circuit board 52 to be recalled 
based on the conditions at the time of component mounting makes 
it possible to easily identify the location of the printed-circuit board 
52 and collect the printed-circuit board 52 on which a component is 
mounted based on a wrong condition even in the case where it is 
found that the condition employed at the time of component 
mounting was wrong. Note that plural items such as a head, a 
pick-up nozzle, a tact, a cassette, and a camera are specified as 
mounting conditions of a component to be recalled in the 
above-mentioned case, but there is a case where a single item is 
specified as a mounting condition of a component to be recalled. 

In addition, recall product information 96 shown in FIG. 21 
may be registered in the database unit 94. In other words, a 
printed-circuit board 52 to be recalled is identified based on the 
conditions related to the material that deteriorates with age. For 
example, as conditions related to the material that deteriorates 
with age, two types of conditions that are conditions concerning a 
solder and conditions concerning glue are registered in the recall 
product information 96. Conditions concerning a solder that are 
shown are: the product number of a cream solder printed on the 
printed-circuit board 52 is "HA387"; the lot number is "692AB"; 
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and the processing time which starts from the time when the solder 
printer 102 prints a cream solder and finishes at the time when the 
cream solder is fixed in the reflow oven 109 is "not less than 30 
minutes". Conditions concerning glue that are shown are: the 
5 product number of glue spread on the printed-circuit board 52 is 
"V187"; the lot number is "3547B"; and the processing time which 
starts from the time when the glue dispenser 104 spreads glue and 
finishes at the time when the spread glue is solidified in the glue 
curing oven 108 is "not less than 25 minutes" In the case where 

10 these two types of conditions match the information items stored in 
the IC tag 48 of the printed-circuit board 52, the printed-circuit 
board 52 is identified as the printed-circuit board to be recalled, 
and the location of the printed-circuit board 52 to be recalled may 
be identified based on the sending source of the information item. 

15 In this way, as to a material that deteriorates with age, its quality 
may deteriorate in the case where the processing time exceeds the 
allowed processing time. This makes it possible to easily identify 
the location of the printed-circuit board 52 and collect the 
printed-circuit board 52 including a material that may have a 

20 quality problem. 

Further, in the first embodiment, it is possible to give the 
products that have already been identified as the products to be 
recalled a function for downloading a firmware from the recall 
database apparatus 37 and updating the firmware automatically. 

25 Note that the product may write the information item 

indicating that the firmware has already been updated in the IC tag 
48 of the updated product after the update. The recall database 
apparatus 37 may give an instruction of writing the information 
item or the appliance with the IC tag 48 may write the information 

30 item. Also, the recall database 37 may receive the information 
item indicating whether the firmware has successfully updated or 
not via the communication network after the update of the 
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firmware. 

Note that a date or time for update may be previously set in 
the recall database apparatus 37 so that the firmware can be 
automatically updated when it becomes the predetermined date or 
5 time. Also, after whether the appliance with an IC tag 48 is 
operated or not is checked, the firmware may be automatically 
updated in the case where the appliance is not operated. Further, 
appliances such as household appliances 38 to 46, to each of which 
an IC tag 48 is attached may set a date or time for update and 
10 update the firmware when it becomes the predetermined date or 
time. In addition, it is also possible to cause the appliances to 
update their firmware automatically at date or time that has 
already been set by a user of the household appliances 38 to 46 
respectively. 

15 Also, the reflow oven in the second embodiment adjusts the 

temperature of its inside to a temperature suitable for each 
component by generating microwave, but it is also possible to 
adjust the temperature of its inside by blowing warm air suitable 
for each component. FIG. 22 is a diagram of inside the reflow 

20 oven like this. The reflow oven 209 has warm air nozzles 152, 154 
and 156 for blowing warm air on the electric components 132 to 
136 respectively. Note that the number of the warm air nozzles 
152, 154 and 156 is not limited to 3. 

FIG. 23 is a functional block diagram showing the hardware 

25 structure of the reflow oven 209. The reflow oven 209 includes: 
an IC tag reader and writer 34 that reads the information items 
stored in the IC tag 48; a warm air nozzle control unit 162 that 
controls the locations of the warm air nozzles 152, 154 and 156, 
the temperatures of the warm air that comes from the warm air 

30 nozzles 152, 154 and 156, the temperature accelerations and the 
like based on the read information items; and a warm air 
generation unit 164 that blows warm air via the warm air nozzles 
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152, 154 and 156 according to the control by the warm air nozzle 
162. 

Industrial Applicability 

5 The present invention is available as a method for 

identifying apparatuses to be recalled, a method for heating based 
on the information items stored in an IC tag, a method for recalling 
household appliances or cars, a method for heating electric 
components in a reflow oven and the like. 
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